A study on diversity and abundance of Diptera was conducted for six consecutive months in oil palm plantation located in Felda Besout 6. Traps used in this study ware Malaise traps which been installed in three different study sites in the oil palm area. A total number of 2381 Dipterans were succesfully collected comprising seven families and 37 morphospecies during this study. Margin area recorded the highest number of Diptera collected with 905 individuals (seven families, 33 morphospecies) collected while the beneficial plants recorded the least abundant of Diptera with 615 individuals (seven families, 32 morphospecies). Cecidomyiidae was the most abundant family with 1551 individuals followed by the Culicidae, Chironomidae, Tephritidae, Tachinidae, Muscidae and Tipulidae with 480, 203, 55, 43, 43 and 6 respectively. Based on Shannon-Wiener Index (H'), all study sites (margin of an oil palm plantation, the beneficial plants and the interior of an oil palm plantation did not differ significantly with P> 0.05 with respectively recorded value (H'= 2.641), (H'= 2.569) and (H'= 2.504). The study showed that diversity and abundance of Diptera was higher in the margin of FELDA BESOUT 6 compared to the interior of the oil palm plantation and the beneficial plants.
Introduction
UNCED (United Nations Conference on Environmental and Development) convocation in Rio de Janeiro in 1992 has defined biodiversity as the diversity among living organisms that includes habitat for terrestrial, marine and aquatic, matching the concept of species richness as the simplest measure of biodiversity [1] .
In ecological aspect, Diptera are not only at the top position of terrestrial insect food chain and as insect predators but also important as effective accident pollinators for various flowering plants and their sensitive characteristics to habitat and environmental changes can be used as valuable bioindicator of environmental changes or habitat disturbances [2] . Diptera are reported to be highly diverse and well distributed in the tropic ecosystem and also in the temperate region [3] . However, in Southeast Asia, including Malaysia, study and report on Diptera are still lacking although the ecosystem seems to be harbor biota. The diversity of social Diptera may be related to their success in behavioral activities minimize predatory risks and effect of inclement weather conditions, besides the abundance of food sources such as pollen and insects preys [4] . The abundance of the order Diptera worldwide however threatened by the deforestation activities [5] . This study is designed determine the species composition of Diptera in FELDA BESOUT 6 and to compare their diversity and abundance at different localities which are interior, margin and beneficial plants area. The true value of biodiversity in the palm oil work is often not recognized or not understood, while the conventional intensification tends to interfere with the function of biodiversity useful [6] . One of the factors that contribute to biodiversity loss is increasing in land use [7] . . Changing forest natural habitats into agriculture also give bad effect to species richness of organism [8] .
Materials and methods

Study site
This research has been conducted at FELDA BESOUT 6 oil palm plantation where a high diversity in the social Diptera is expected but very little has been studied. This plantation has a total area of 3037.66 ha. Malaysia is always chosen by the researchers to conduct a study as it the largest producer and exporter of palm oil in the world, approximately accounting for 26.3 million tonnes of the total world oil and fats exports.
Sampling methods
The sampling areas were carried out at three different locations which were from the beneficial plant (edge), margin and inner block (interior). Three traps were installed and each of them was separated ith each other by 1500m distances. The census line also was constructed to determine the differences in species composition of Diptera and to determine habitat preferences.
Data analysis
All of insets in the collecting jar were sorted out according to their families before dried for a week at temperature 38°C to 40°C. Then, the specimens were identified at the Centre of Insects Systematic, Science and Technology Faculty, University Kebangsaan Malaysia (UKM). Later, the data were analysed using Shannon's Weiner diversity index followed by One Way Analysis of Variance (ANOVA) to compare abuncance and species richness among different localities in the study areas.
Results and discussion
Abundance of Dipteran families
Diptera collected from all three study sites consist of seven families namely Muscidae, Tephritidae, Chironomidae, Culicidae, Cecidomyiidae, Tipulidae and Tachanidae ( Figure 1 ). Overall data showed that 2381 individuals were collected. Figure 4 .1 shows the Cecidomyiidae is the family with the highest abundance with 65.1% from overall individuals of Diptera collected. Cecidomyiidae can cause damage to agricultural plants and to forest trees [9] . The richness of plant species in the oil palm provides plenty of potential hosts for Cecidomyiidae which is the most important prerequisite for the abundance of Cecidomydiiae in the area [9] . A total of 480 individuals of Culicidae were recorded in this study with a percentage of 20.2%. In Malaysia which has a warm and humid tropical region, they are active for the entire year [10] . Culicidae are commonly not specialized to particular host organisms [10] . Both female and male Culicidae feed on floral nectar and plant juices even though the piercing structures of the male proboscis are reduced [11] . Chironomidae recorded as much as 203 individuals with a percentage of 8.5%. Chironomidae is a nonbiting midge and their distribution is worldwide [12] [13] . Adults Chironomidae live in terrestrial environments where mating takes place which shows a moderate abundance of Chironomidae at the oil palm plantation [12] . The results show that Tephritidae (fruit flies) is a family that has a percentage of 2.3% with 55 individuals collected. Tephritidae are amongst the largest families of Diptera and one of the most economically important and some can cause damage to fruit and plant crops [14] . Meanwhile, 42 individuals from the family Tachinidae and family Muscidae were successfully collected which represents 1.8 % of the overall number of Diptera found in this study. All known tachinids are the second most important group of parasitoids in diversity and ecological importance [15] . Despite their high diversity and ecological importance, not so many information regarding their interaction with environment and behavior of tachinid parasitoids were studied [16] . Meanwhile, Muscidae or known as house flies are found worldwide and contain almost 4,000 identified species [17] . The adults of the Muscidae can be predatory, hematophagous, saprophagous or feed on a plant and animal exudates in an oil palm plantation. The habitats for their larvae include nests of birds, decaying vegetation and decaying flesh of dead animals [18] .
The abundance of Dipteran families per study sites
A total of 2381 individual under Order Diptera have been collected in this study ( Table 1 ). The results shows that margin sites had the highest abudance of Diptera followed by interior and beneficial plants. (7) 197 (7) 146 (7) 480 Cecidomyiidae 7 606 (7) 590 (7) 355 (6) According to Rhainds et al. [19] , the abundance of insects in oil palm were suited or distributed according to their roles in oil palm ecosystem. All insects from order Diptera and Neuroptera usually act as parasitoids [20] . The insects form a community relationship and depend on one another which contributed to food chain or web chain in the oil palm plantation [21] . The margin recorded the highest abundance of Diptera (905), followed by the interior (861) and beneficial plants area recorded the least number recorded with 615 individuals. Host plants species influence the diversity and abundance of Diptera [9] . Most Dipteran is specifically related to their host plants and usually portray the distribution of their host plants in their native environments. The low abundance in the beneficial plants may be due to the degradation and destruction of biotopes, the use of chemical agents in plant protection against pests and intensive fertilization of field and deforestation [9] . The margin consist of high percentages of plant fibers and the lowest percentages of pollen in the diet where this kind of diet is known to be the most commonly recorded food type ingested by the most Diptera. [22] . On the other hand, interior site recorded 861 individuals of Diptera. At interior, the existences of mainly oil palms provide shelter for Diptera from predators and hot temperature.
The existence of flowering plants at beneficial plants area will provide nectar to Diptera. The transformation of natural habitat by planting the beneficial plants was positively affected the number of individual of the native fruit flies [23] . Since most Diptera feed on nectar floral and plant fluids [23] , the modification of habitat can helps in increasing the diversity and abundance of Diptera.
Diversity of Dipteran families
Species diversity is the number of species in an area and also their relative abundance [24] . The diversity can be measured using Shannon Weiner Diversity Index together with Evenness Index and Margalef Richness Index. Based on Table 2 , the highest diversity index is recorded at Margin site with 2.64, followed by beneficial plants site with 2.57 while interior site recorded the lowest diversity index with 2.50. Table 2 . Diversity index analysis that consist of Shannon Wiener Diversity Index (H'), Evenness Index (E'), Margalef Richness Index (R') for Diptera collected at the three study sites. According to Prakash and Amita [25] if the range of H' is 1.0 to 2.4 it indicate the site has low species diversity, if the range is 2.5 to 3.5 it has moderate range species diversity, and the range of ' is 4.0 above indicate highly species diversity. The readings for all study sites indicated that diversity for all three sites in FELDA Besout 6 oil palm plantations had moderate diversity range.
Study
The margin sites recorded the highest diversity index compared to beneficial plants and the interior because this site provide secure shelter for protection make the insects are more likely to stay to avoid predators like birds, The low number of these families can be caused by many factors including shifting cultivation, possible pollution, agricultural, erosion and siltation or even of the local rarity of some species. One of the factors that determine the diversity is habitat structure [13] . The result of the one-way ANOVA shows that the three study sites did not differ significantly (P> 0.05). This shows that the abundance and diversity of families of Diptera did not differ significantly according to their habitats requirements.
Overall, the factor that contributes to the moderate diversity of insects is because the homogenous plantation in FELDA Besout 6 oil palm. The main plantation here is oil palm tree, Elaeis guineensis. Thus, only insects that have role or function in oil palm [19] were found at FELDA Besout 6. Other than that, the duration of sample collected also contribute to the low diversity of insects. The longer time for the sample collection is needed because more insects can be obtained.
